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2 RECEIVED 

CENTRAL FAX CENTER 
CLAIM AMENDMENTS OCT 1 6 2006 

t (currently amended) A radio frequency integrated circuit (RFIC) having sectional 
electrostatic discharge (ESD) protection, the RFIC comprises: 

analog receive section operably coupled to convert inbound radio frequency (RF) 
signals into inbound low intermediate frequency (IF) signals, wherein the analog receive 
section has an analog receive giuuxid connection, and wherein the analog receive section 
includes analog receive ESD protection circuitry operably coupled to the analog receive 
ground connection; 

analog transmit section operably coupled to convert outbound low IF signals into 
outbound RF signals, wherein the analog transmit section has an analog transmit ground 
connection, wherein the analog transmit section includes analog transmit ESD protection 
circuitry operably coupled to the analog transmit ground connection; 

digital section operably coupled to convert the inbound low IF signals into 
inbound digital databas eband signal s and to convert outbound digital data,baseban€l 
frigfittb into ihe outbound low IF signals, wherein the digital section has a digital ground 
connection; 

first inductor assembly operably coupling the analog receive ground connection to 
the digital ground connection for ESD protection between analog and digital domains 
across the analog receive ground and digital ground connections; and 

second inductor assembly operably coupling the analog transmit ground 
connection to the digital ground connection for ESD protection between analog and 
digital domains across the analog transmit ground and digital ground connections. 

2. (original) The RFIC of claim 1 further comprises: 

the analog receive section, the analog transmit section, and the digital section 
being fabricated on a single die; and 

the first and second inductor assemblies are off-chip with respect to the single die. 

3. (original) The RFIC of claim 2 further comprises at least one of: 
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the first and second inductor assemblies are external to a package housing the 
single die; and 

the first and second inductor assemblies are within the package housing the single 

die. 

4, (previously amended) The RFIC of claim 1 further comprises: 

the analog receive section including second analog receive ESD protection 
circuitry operably coupled to an analog receive power source connection; 

the analog transmit section including second analog transmit ESD protection 
circuitry operably coupled to an analog transmit power source connection; 

the digital section including a digital puwuT source connection; 

a third inductor assembly operably coupling the analog receive power source 
connection to the digital power source connection for ESD protection between analog and 
digital domains across the analog receive power source and digital power source 
connections; and 

a fourth inductor assembly operably coupling the analog transmit power source 
connection to the digital power source connection for ESD protection between analog and 
digital domains across the analog transmit power source and digital power source 
connections. 

5. (previously amended) The RFIC of claim 1, wherein the analog receive section 
further comprises: 

low noise amplifier operably coupled to amplify the inbound Rh signals to 
produce amplifier inbound RF signals, wherein the low noise amplifier has a low noise 
amplifier ground connection; 

mixing module operably coupled to mix the amplified inbound KF signals with a 
receive local oscillation to produce down converted signals, wherein the mixing module 
has a mixing module ground connection; 

receive filtering module operably coupled to filter the down, converted signals to 
produce the inbound low IF signals, wherein the receive filtering module has a receive 
filtering ground connection; and 
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analog portion of an analog to digital converter, wherein, the analog portion has an 
analog portion ground connection, wherein the first inductor assembly includes a first 
inductor operably coupling the low noise amplifier ground connection to the mixing 
module ground connection, a second inductor operably coupling the mixing module 
ground connection tn the receive filtering ground connection, a third inductor upcrably 
coupling the receive filtering ground connection to the analog portion ground connection, 
and a fourth inductor operably coupling the analog portion ground connection to the 
digital ground connection. . 



6. (original) The RFIC of claim 1, wherein the analog transmit section further 
comprises: 

power amplifier operably coupled to amplify up converted signals to produce the 
outbound RF signals, wherein the power amplifier includes a power amplifier ground 
connection; * 

mixing module operably coupled to mix filtered low IF signals with a transmit 
local oscillation to produce the up converted signals, wherein the mixing module includes 
a mixing module ground connection; 

filtering module operably coupled to filter the outbound low IF signals to produce 
the filtered low IF signals, wherein the filtering module includes a filtering module 
ground connection; and 

analog portion of a digital to analog converter, wherein the digital to analog 
converter converts digital outbound low IF signals into the outbound low IF signals, 
wherein the analog portion of the digital to analog converter includes an analog portion 
ground connection, wherein the second inductor assembly includes a first inductor 
operably coupling the power amplifier ground connection to the mixing module ground 
connection, a 3ccond inductor operably coupling the mixing module ground connection to 
the filtering module ground connection, a third inductor operably coupling the filtering 
module ground connection to the analog portion ground connection, and a fourth inductor 
operably coupling the analog portion ground connection to the digital ground connection. 

7. (original) The RFIC of claim 1, wherein the analog receive section further comprises: 
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low noise amplifier operably coupled to amplify the inbound RF signals to 
produce amplifier inbound RF signals, wherein the low noise amplifier has a low noise 
amplifier ground connection; and 

analog receive radio section operably coupled io convert the amplified inbound 
RF signals into the inbound low IF signals, wherein the analog receive radio section has 
an analog portion ground connection, wherein the first inductor assembly includes a first 
inductor operably coupling the low noise amplifier ground connection to the analog 
portion ground connection and a second inductor operably coupling the analog portion 
ground connection to the digital ground connection. • 

8. (original) The RFIC of claim 1, wherein the analog transmit section further 
comprises: 

power amplifier operably coupled to amplify up converted signals to produce the 
outbound RF signals, wherein the power amplifier includes a puwer amplifier ground 
connection; and 

analog transmit radio section operably coupled to produce the up converted 
signals from the outbound low IF signals, wherein die analog transmit radio section 
includes a analog portion ground connection, wherein the second inductor assembly 
includes a first inductor operably coupling the power amplifier ground connection to the 
analog portion ground connection and a second inductor operably coupling the analog 
portion ground connection to the digital ground connection. 

9. (currently amended) A radio frequency integrated circuit (RFIC) having sectional 
electrostatic discharge (ESD) protection, the RFIC comprises: 

analog receive section operably coupled to convert inbound radio frequency (RF) 
signals into inbound low intermediate frequency (IF) signals, wherein the analog receive 
section has an analog receive ground connection, and wherein the analog receive section 
includes analog receive ESD protection circuitry operably coupled to the analog receive 
ground coimecUun, 
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power amplifier opcrably coupled to amplify up converted signals to produce 
outbound RF signals, wherein the. power amplifier includes a power amplifier ground 
connection and power amplifier ESD protection circuitry; 

analog transmit radio section operably coupled to produce the up converted 
signals from outbound low IF signals, wherein the analog transmit radio section includes 
a analog transmit radio ground connection: 

digital section operably coupled to convert the inbound low IF signals into 
inbound digital data jias e band aig nals and to convert outbound digital data_>asebond 
signals into the outbound low IF signals, wherein the digital section has a digital ground 
connection; 

inductor operably coupling the power amplifier ground connection iv the analog 
transmit radio ground connection; 

first inductor assembly operably coupling the analog receive ground connection to 
the digital ground connection for ESD protection between analog and digital domains 
across the analog receive ground and digital ground connections; and 

second inductor assembly operably coupling the analog transmit radio ground 
connection to the digital ground connection for ESD protection between analog and 
digital domains across the analog transmit ground and digital ground connections* 

1 0. (original) The RFIC of claim 9 further comprises: 

the analog receive section, the power amplifier, the analog transmit radio section, 
and the digital section being fabricated on a single die; and 

the inductor and the first and second inductor assemblies aie off-chip with respect 
to the single die. 

I L (original) The RFIC of claim 10 further comprises at least one of: 

the inductor and the first and second inductor assemblies are external to a package 

housing the single die; and 

the inductor and the first and 'second inductor assemblies are within the package 

housing the single die. 
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1 2. (previously amended) The RFIC of claim 9 further comprises: 

the analog receive section including second analog receive ESD protection 
circuitry operably coupled to an analog receive power source connection; 

the power amplifier including second power amplifier ESD protection circuitry 
operably coupled to a power amplifier power source connection; 

the digital section including a digital power source connection; 

a third inductor assembly operably coupling the analog receive power source 
connection to the digital power source connection for ESD protection between analog and 
digital domains across the analog receive power source and digital power source 
connections; and 

a fourth, inductor assembly operably coupling the power amplifier power source 
connection to the digital power source connection for ESD protection between analog and 
digital domains across the power amplifier power source and digital power source 
connections. 

13. (original) The RFIC of claim 9, wherein the analog receive section further 
comprises: 

low noise amplifier operably coupled to amplify tbe inbound RP signals to 
produce amplifier inbound RF signals, wherein the low noise amplifier has a low noise 
amplifier ground connection; 

mixing module operably coupled to mix the amplified inbound RF signals with a 
receive local oscillation to produce dowii converted signals, wherein the mixing module 
has a mixing module ground connection; 

receive filtering module operably coupled to filter the down converted signals to 
produce the inbound low IF signals, wherein the receive filtering module has a receive 
filtering ground connection; and 

analog portion of an analog to digital converter, wherein the analog portion has an 
analog portion ground connection, wherein the first inductor assembly includes a first 
inductor operably coupling the low noise amplifier ground couucUiuii to the mixing 
module ground connection, a second inductor operably coupling the mixing module 
ground connection to the receive filtering ground connection, a third inductor operably 
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coupling the receive ground connection to the analog portion ground connection, and 
fourth inductor operably coupling the analog portion ground connection to the digital 
ground connection. 



14. (original) The RFIC of cloim 9, wherein the analog transmit radio section further 
comprises: 

mixing module operably coupled to mix filtered low IF signals with a transmit 
local oscillation to produce the up converted signals, wherein the mixing module includes 
a mixing module ground connection: 

filtering module operably coupled to filter the outbound low IP signals to produce 
the filtered low IF signals, wherein the filtering module includes a filtering module 
ground connection; and 

analog portion of a digital to analog converter, wherein the digital to analog 
converter convcrt3 digital outbound low IF signals into the outbound low IF signals, 
wherein the analog portion of the digital to analog converter includes an analog portion 
ground connection, wherein the second inductor assembly includes a first inductor 
operably coupling the mixing module ground connection to the filtering module ground 
connection, a second inductor operably coupling the filtering module ground connection 
to the analog portion ground connection, and a third inductor operably coupling the 
analog portion ground connection to the digital ground connection. 

15. (original) The RFIC of claim 9, wherein the analog receive section further 
comprises: 

low noise amplifier operably coupled to amplify the inbound RF signals to 
produce amplifier inbound RF signals, wherein the low noise amplifier has a low noise 
amplifier ground w;mcction* and 

analog receive radio section operably coupled to convert the amplified inbound 
RF signals into the inbound Jow IF signals, wherein the analog receive radio section has 
an aiialug purLiuii ground connection, wherein, the first inductor assembly includes a first 
inductor operably coupling the low noise amplifier ground connection to the analog 
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portion ground connection and a second inductor operably coupling the analog portion 
ground connection to the digital ground connection. 

16. (currently amended) A radio frequency integrated circuit (RFIC) having sectional 
electrostatic discharge (BSD) protection, Lhe RFIC comprises: 

power amplifier operably coupled to amplify up convened signals to produce 
outbound RF signaJs, wherein the power amplifier includes a power amplifier ground 
connection and power amplifier ESD protection circuitry; 

analog radio section operably coupled to convert inbound radio frequency (RF) 
signals into inbound low intermediate frequency (IF) signals and operably coupled to 
produce the up converted signal* from outbound low IF signals, wherein the analog radio 
section has an analog radio ground connection, and wherein the analog radio section 
includes analog ESD protection circuitry operably coupled to the analog radio ground 
connection; 

digital section operably coupled to convert the inbound low IF signals into 
inbound digital data ^bas e band aignals and to convert outbound digital databasebaad 
uignalu into the outbound low IF signals, wherein the digital section has a digital ground 
connection; 

inductor operably coupling the power amplifier ground connection to the analog 
radio ground connection; and 

inductor assembly operably coupling the analog radio ground connection to the 
digital ground connection for ESD protection between analog and digital domains across 
the analog radio ground and digital ground connections. 

17. (original) The RFIC of claim 16 father comprises: 

.the analog radio section, the power amplifier, and the digital section being 
fabricated on a single die; and 

the inductor and the inductor assembly are off-chip with respect to the single die. 

1 8. (original) The RFIC of claim 1 7 further comprises at least one of: 
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the inductor and the inductor assembly are external to a package housing the 
single die; and 

the inductor axid the inductor assembly are within the package housing the single 

die. 

19. (previously amended) The RFIC of claim 16 further comprises: 

the analog radio section including second analog radio ESD protection circuitry 
operably coupled to an analog radio power 3ource connection, 

the power amplifier including second power amplifier ESD protection circuitry 
operably coupled to a power amplifier power source connection; 

the digital section including a digital power source connection; 

a second inductor assembly operably coupling the analog radio power source 
connection to the digital power source connection for ESD protection between analog and 
digital domains across the analog radio power source and digital power source 
connections; and 

a third inductor assembly operably coupling the power amplifier power source 
connection to the digital power source connection for ESD protection between analog and 
digital domains across the power amplifier power source and digital power source 
connections. 

20. (previously amended) The RFIC of claim 16 ? wherein the analog radio section 
further comprises: 

low noise amplifier operably coupled to amplify the inbound RF signals to 
produce amplifier inbound RF signals, wherein the low noise amplifier has a low noise 
amplifier ground connection; 

receive mixing module operably coupled to mix the amplified inbound RF signals 
with a receive local oscillation to produce down converted signals, wherein the mixing 
module has a mixing module ground connection; 

receive filtering module operably coupled to filter the down converted signals to 
produce the inbound low IF signals, wherein the receive filtering module has a receive 
filtering ground connection; 
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ADC analog portion of an analog to digital converter, wherein the analog portion 
has an analog portion ground connection, 

transmit mixing module operably coupled to mix filtered low IF signals with a 
transmit local oscillation to produce the up converted signals, wherein the mixing module 
includes a mixing module ground connection; 

transmit filtering module operably coupled to filter the outbound low IF signals to 
produce the .filtered low IF signals, wherein the filtering module includes a filtering 
module ground connection; and 

DAC analog portion of a digital to analog converter, wherein the digital to analog 
converter converts digital outbound low IF signals into the outbound low IF signals, 
wherein the analog portion of the digital to analog converter includes an autdug portion 
ground connection, wherein the inductor assembly includes a first inductor operably 
coupling the low noise amplifier ground connection to thc receive mixing module ground 
connection, a second inductor operably coupling the receive mixing module gruund 
connection to the receive filtering ground connection, a third inductor operably coupling 
the receive filtering ground connection to the ADC analog portion ground connection, a 
fourth inductor operably coupling the ADC analog portion ground connection to the 
digital ground connection, a fifth inductor operably coupling the transmit mixing module 
ground connection to the transmit filtering module ground connection, a sixth inductor 
operably coupling the transmit filtering module ground connection to the DAC analog 
portion ground connection, and a seventh inductor operably coupling the DAC analog 
portion ground connection to the digital ground connection. 
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